Remote limb ischemic post conditioning during early reperfusion alleviates cerebral ischemic reperfusion injury via GSK-3β/CREB/ BDNF pathway.
Remote limb ischemic post conditioning (RIPOC) has been reported to attenuate cerebral ischemic reperfusion (I/R) injury, while the molecular mechanisms remain elusive. Various studies have highlighted the involvement of glycogen synthase kinase (GSK-3β) in cerebral I/R injury and cognitive disorders. Hence, the present study was designed to explore the role of GSK-3β and its downstream regulators in RIPOC mediated neuroprotection against cerebral I/R injury and associated cognitive impairment. Male Wistar rats are randomly assigned into four groups: Sham, bilateral common carotid arteries occlusion (BCCAO), RIPOC and BCCAO+RIPOC. BCCAO was achieved by transient occlusion of bilateral common carotid arteries for 20min, followed by reperfusion. Non-invasive RIPOC was induced by 3 cycles each of 10min occlusion and reperfusion of both femoral arteries by using tourniquets, during early reperfusion phase. A battery of behavioral and cognitive tests were performed. Biochemical estimation of oxidative markers, anti-oxidants and pro-inflammatory markers were estimated. Levels of GSK-3β, CREB and BDNF were estimated to confirm the molecular mechanism. Hippocampal structural abnormalities were confirmed by H and E staining. The neurobehavioral analysis revealed that neurological and cognitive deficits caused by BCCAO, were reduced by RIPOC intervention. Meanwhile, the results of biochemical tests suggested that RIPOC attenuates the BCCAO induced oxidative damage, neuroinflammation and hippocampal structural abnormalities. Further, RIPOC prevented the elevation of BCCAO induced GSK-3β. RIPOC exerts neuroprotective effect against I/R injury, putatively by attenuating GSK-3β expression and upregulating the levels of CREB and BDNF.